All reactions involving air-or moisture-sensitive reagents or intermediates were carried out in heatgun-dried glassware under an argon atmosphere and were performed using standard Schlenk techniques. Diethylether (Et 2 O) was distilled from a potassium/sodium alloy and tetrahydrofuran (THF) from potassium. Dichloromethane was distilled from P 2 O 5 . Chloroform was distilled from P 2 O 5 and stored over molecular sieves (MS, 4Å) 
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General Procedures
2.1.
General procedure for enantioselective halolactonization reactions using
N-bromosuccinimide (NBS) (GP 1)
In a flame-dried Schlenk-tube the corresponding carboxylic acid (0.300 mmol, 1.0 equiv.) and (DHQD) 2 PHAL (23.4 mg. 30.0 μmol, 10 mol%) were dissolved in dry CHCl 3 /n-hexane (1/1, 6 mL), cooled to -30 °C and stirred for 15 minutes. NBS (64.1 mg, 0.360 mmol, 1.2 equiv.) was added and stirring was continued at that temperature for 15 h. Na 2 S 2 O 3 (aq. sat., 6 mL) was added to the reaction mixture and the aqueous layer was extracted with CH 2 Cl 2 (3×10 mL). The combined organic layers were dried over Na 2 SO 4 , filtrated and the solvents were removed in vacuo.
Purification by column chromatography afforded the desired cyclization product.
General procedure for enantioselective halolactonization reactions using 1,3-dibromo-5,5-dimethylhydantoin (DBDMH) (GP 2)
In a flame-dried Schlenk-tube the corresponding carboxylic acid (0.300 mmol, 1.0 equiv.), benzoic acid (36.6 mg, 0.300 mmol, 1.0 equiv.) and (DHQD) 2 PHAL (23.4 mg. 30.0 μmol, 10 mol%) were dissolved in dry CHCl 3 /n-hexane (1/1, 6 mL), cooled to -30 °C and stirred for 15 minutes. DBDMH (103 mg, 0.360 mmol, 1.2 equiv.) was added and stirring was continued at that temperature for 15 h. Na 2 S 2 O 3 (aq. sat., 6 mL) was added to the reaction mixture and the aqueous layer was extracted with CH 2 Cl 2 (3×10 mL). The combined organic layers were dried over Na 2 SO 4 , filtrated and the solvents were removed in vacuo. Purification by column chromatography afforded the desired cyclization product.
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Preparation of Allenic acid esters Methyl 2,2-dimethylhexa-4,5-dienoate (S1)
According to a literature protocol [1] , methyl 2,2-dimethylpent-4-ynoate [2] (701 mg, 
Methyl 2-(buta-2,3-dien-1-yl)-2-phenylhexa-4,5-dienoate (S2)
According to a literature protocol [1] , methyl 2-phenyl-2-(prop-2-yn-1-yl)pent-4-ynoate [3] (905 mg, 4.00 mmol, 1.0 equiv.) was added to a solution of 163.0730.
2-Allyl-2-phenylpent-4-enoic acid (6a)
To a solution of methyl 2-allyl-2-phenylpent-4-enoate [4] (1.15 g, 5.00 mmol, 1.0 equiv.), dissolved in EtOH/H 2 O (2/1, 10 mL), was added NaOH (3.20 g, 80.0 mmol, 16.0 equiv.) and the reaction mixture was stirred at 90 °C over night.
After completion of the reaction, judged by TLC, the mixture was cooled to rt and H 2 O (20 mL) was added. The aqueous layer was extracted with Et 2 O (2×20 mL) to remove neutral residues. After acidification to pH = 1 with HCl (aq., 5 M) the aqueous layer was extracted with CH 2 Cl 2 (3×20 mL).
The combined organic layers were dried over Na 2 SO 4 
Enantioselective Bromolactonization Reactions (R)-5-(Bromo(cyclohexylidene)methyl)dihydrofuran-2(3H)-one (5a)
According to GP 1, 5-cyclohexylidenepent-4-enoic acid [5] (4a) (54.1 mg, 0.300 mmol, 1.0 equiv.) was cyclized using (DHQD) 2 As an alternative approach, 5-cyclohexylidenepent-4-enoic acid [5] (4a) (54.1 mg, 0.300 mmol, 
(R)-5-(1-Bromo-2-methylprop-1-en-1-yl)dihydrofuran-2(3H)-one (5b)
According to GP 1, 6-methylhepta-4,5-dienoic acid [6] (4b) (42.1 mg, 0.300 mmol, As an alternative approach, 6-methylhepta-4,5-dienoic acid [6] (4b) (42.1 mg, 0.300 mmol, 1.0 equiv.)
was cyclized according to GP 2 using benzoic acid (36.6 mg, 0.300 mmol, 1.0 equiv.), 
(R)-(5-(1-Bromovinyl)-3,3-diphenyldihydrofuran-2(3H)-one (5c)
According to GP 1, 2,2-diphenylhexa-4,5-dienoic acid [7] (4c) (79.3 mg, 0.300 mmol, 
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As an alternative approach, 2,2-diphenylhexa-4,5-dienoic acid [7] (4c) (79.3 mg, 0.300 mmol, 2968w, 1756s, 1631w, 1453w, 1386w, 1318m,  1211m, 1145m, 1117m, 1031m, 1000m, 938m, 906m, 842w, According to GP 1, 5-cyclohexylidene-2,2-diphenylpent-4-enoic acid [7] (4c) As an alternative approach, 5-cyclohexylidene-2,2-diphenylpent-4-enoic acid [7] (4c) (99.7 mg, 0.300 mmol, 1.0 equiv.) was cyclized according to GP 2 using benzoic acid (36.6 mg, 0.300 mmol, As an alternative approach, 2-allyl-2-phenylpent-4-enoic acid (S4a) (63.7 mg, 0.300 mmol, 1.0 equiv.) was cyclized according to GP 2 using benzoic acid (36.6 mg, 0.300 mmol, 1.0 equiv.), 
5-(1-Bromovinyl)-3-(buta-2,3-dien-1-yl)-3-phenyldihydrofuran-2(3H)-one (7c)
According to GP 1, 2-(buta-2,3-dien-1-yl)-2-phenylhexa-4,5-dienoic acid (6c) (72.1 mg, 0.300 mmol, 1.0 equiv.) was cyclized using (DHQD) 2 as an inseparable mixture of diastereomers.
As an alternative approach, 2-(buta-2,3-dien-1-yl)-2-phenylhexa-4,5-dienoic acid (6c) (72.1 mg, 0.300 mmol, 1.0 equiv.) was cyclized according to GP 2 using benzoic acid (36.6 mg, 0.300 mmol, 
X-Ray Crystal Structure of lactone 5a
X-Ray diffraction: Data sets were collected with a Nonius KappaCCD diffractometer. Programs used: data collection, COLLECT [8] ; data reduction Denzo-SMN [9] ; absorption correction, Denzo [10] ; structure solution SHELXS-97 [11] ; structure refinement SHELXL-97 [12] and graphics, XP [13] .
Thermals ellipsoids are shown with 30% probability, R-values are given for observed reflections, and (Thermals ellipsoids are shown with 30% probability.) S16
Determination of the absolute configuration of 5b
To determine the absolute configuration of 5b, the compound was dehalogenated with Bu 3 SnH using a standard procedure: 163.0729.
The absolute configuration of the major enantiomer of S4 and therefore also of 5b was established to be (R) by comparing the optical rotation value of S4 (-37.7) to the literature value of (S)-S4 (+ 85.5
for 91:9 er) [14] . The absolute configurations of 5a and 5c-5e were assigned accordingly.
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HPLC Chromatograms of Cyclization Products
Compound 5a: 
ex:iPrOH 95:05, 1 mL/min, n-h = Me2-allene, C2H4CO2H, NBS (1.2 equiv.), Na2CO3, CH2Cl2, rt, reference 
ex:iPrOH 97:3, 1 mL/min n-h = H2-allene, iphenyl-CO2H, NBS (1. 
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